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N A 
OUR Majeſty ba= 

$7 ving been . graciouſly 
Pleaſed to permit an Experi- 
nent before you at Hamp= 


4 
U 


' 


[con-Court , 4. ſmall 
 Poddle of my Engine dci 
| bed in the following T: reatiſe, 
| and at that time to ſpew a 
7 | R A 2 ſeeming 
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* ſeeming Satufaftion f the 
Power and Uſe of it : And 
having moſt graciouſly ena 

' bled me by your Royal A 
fent to 4 Patent and At of 
Parliament to perſue and per= 
fell the ſame, By which 
your Royal Incouragement, it 

being now ſully Compleated , 
and put in Praftice in your 
 Dominions', with that re- 
ike ucceſs and Applauſe : 

T bat it u not to be doubted but 

it will be of Univerſal Bene 
fit and Uſe to all your Ma 
jeſties Subject. Of whom your 

Majo being the Univer- 
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Pam ad Fate, al” 
Arts and Inventions that ma 
promote their Good and 44. 
vantage, ſeem to lay a juſt 
and natural Claim to your 
Majeſties Sacred Protettion. 
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* Tis upon this Conſideration 
1 || Ian incouraged with a pro- 
F found Reſpett to throw this 
Performance of mine, with 
the Aut bor, at your Maje= 
By Royal Feet, moſt hum- 

ly beſeeching your Majeſty , 
+ Ar hy had 570% in 
ol Jour Majeſties Auſpicious 
ord Reign," Von will vouchſafe to 
; 2 
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perpetuate it to future Apes 
by the Sanfion of your Royal 
Approbation, which is the ut = 
moſt Ambition of , 


Moy it pleaſe your Majeſty, 
Tour Majefties 

| moſt Humble, 
. 
and moſt Obedient 
Sabdlh + 


Tho. Savery. 


. ay; : T f 5 1 1 


Royal Soclety. 


A d Requeſt of 
ſome of your 
Members at the Weekly 
Meeting at Greſbam-Col- 
bed * Fine the 14" 1699. 
I had the honour to 
work a {mall Moddle of 
my Engine before you, 
and you were pleaſed 
| A4 © to 


which I have met with 


great Difficulties and 


Expence , to inſtruct 
Handicraft Artificers 


to forme my Engine 


according to my De- 
ſign but my Work- 
men, after ſo much Ex- 
perience, are become 


ſuch Maſters of the 
thing, that they oblige 


themſelves to deliver 


what Engines they 
make me,exactly tight 


and fit for Service, and 
as ſuch I dare warrant 
them 


10 the Royal Society, 
to approve of it. Since 


To the Royal Society. 4 
them to any Body that 
has occaſion for them. 
Lour kindneſs in 
countenancing this In- 
vention in its firſt Ap= 
pearance in the World, 
gives me hopes the 
ſefulneſs of it will 
make it more accepta« 
ble to your Honoura- 
ble SOCIETY, as 
they are the moſt pro- 
per Judges of whatAd- 
vantage it may be to 
Mankind. And it would 
be ungratefulin me nor 
to make uſe of this Op- 
| portunity . 


Io the Royal Society. 


portunity to return 
you my moſt humble 
and hearty Thanks for 
the Honour and Fa- 
vour you did me in 


Approving my Deſign, 
111 i 


* publiſhing it to 
the World; which ſhall 


* 


be always acknowledg: 


* 


ed by 
Four moſt obliged EF 
and moſt humble 


Servant 


Tho, Saveny. 
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* | Gentlemen Adventurers 
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IN THE 


Mines f ENGLAND. 


Am very ſenſible a great ma- 
ny among you do as yet 
look on my Invention of raiſing 
' Water by the impellent force of 

: Fire, a uſeleſs ſort of a Project, 

that never can anſwer my De. 
figns or Pretenſions 3 and that it is 
altogether impoſſible that ſuch an 


. | Engine as this can be wrought 
— under: ground, and ſucceed in the 


Raiſng 


mt Gd ̃ U—B— x — 
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Raiſeng of Water , and Dreining 
your Mines, ſo as to deſerve any 


Incouragement from you. I am 


not very fond of lying under the 
Scandal of a bare Projector, and 
therefore preſent you here with a 
Dranght of my Machine, and lay 
before you the Uſes of it, and 


leave it to your Conſideration, 


whether it be worth your while 


to make uſe of it or no. I can 


. eaſily give grains of allowance for 


your Sſpicions, becauſe I know 


very well what Miſcarriages there 


have been by People Ignorant of 
what they pretend to. Theſe [ 
know have been ſo frequent, ſo 
fair and promiſing at firſt, but fo 
ſhort of performing what they 
pretended to, that your Prudence 
and Diſcretion will not now ſuf- 

| | fer 
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Gr you ro belper amy eding why 


out a demonſtration, your Appe - 


tites to new Inventions of this na- 
ture, having been baulke too of- 
ten; yet after all, I muſt beg you 
not to condemu me, before you 
have read what I have to ſay for 
7 ſelf, and let not the failures 
of others prejudice me, or be pla- 
ced to my account. I have often 
lamented the want of underſtand- 
ing the true Powers of Nature, 
which misfortune, has of late put 
ſome on making ſuch vaſt En- 


gines and Mac bines, both trouble- 


ſome and expenſive, yet of no 
manner of «ſe , inaſmuch as the 
old Engines, uſed many Ages paſt, 
far exceeded them. And l fear, 
whoever by the old Cauſes of 
Motion pretends to Improvements 

| within 
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within this laft Century, does be. 
tray his Knowledge and Judg- 
ment. For more then an hundred 
years ſince, Men and Horſes would 
Raiſe by Engines then made, as 
much Vater as they have ever 
ſince done, or I believe ever will, 
or according to the- Law of Na. 
ture ever can do. And though my 
Thoughts have been long imploy- 
ed about Water-works , I ſhould - 
never have pretended to any In- 
vention of that kind, had I not 
bappily found out this new, but 
yet a much Stronger and Cheaper 
Forte or Cauſeof Motion, than 
any before made uſe of. But 
finding this of Rarefaction by Fire, 
the conſideration of the Difficul- 
ties the Miners and- Colier# la- 
| dons under by the frequent Diſ- 


orders, 
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orders, Cumbertomneſs , and 
in general of Water-Engines ; In- 
couraged .me to invent Engines 
to work by this new force, that tho 
I was abliged to incounter the ad- 


deft. and almoſt inſuperable Diffi- 


culties; I ſpared neither Time, 
Pains nor Money, till I had abſo- 
lutely Conquer'd them. I hope this 
will at leaſt -incourage you to 
read over this ſmall Treatiſe I now 
put into your hands, for the far- 
ther and more particular Infor- 
mation of the Nature and Uſes of 
this Engine for raiſingWater by the 
Force of Fire: Aſter which | Thall 
patiently ſubmit to any Judgment 
you ſhall pleaſe to paſs upon me 
or the Invention , and may have 
reaſon to believe you will not any 
E ſuffer. your Judgments to 

be 
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be impoſed on by thoſe, whoſe 


Profit and Intere ſt it may ſeem 
to be, to Condemm both right or 


wrong; I mean ſuch who make 
your common Ginns , and their 
Friends and Acquaintance among 
you; tho I am very ſure the 
promotion of the Dſe of this 
Engine is their true Intereſt, as [ 
very plainly prove thus : 

The cheaper Water is drawn, 
the more is the Miner incoura- 
ged to adventure; the more the 


Miner adventures, the more Pits 


.or Shafts muſt be ſunk; the 


more Shafts or Pits are ſunk, 
the more Wood-work will be ne- 
ceſſarily imployed in Trwbering 
them, or ſupporting the ſides 
from falling in where the Eartb 


is looſe ; beſides Windeleſſes and 
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all other Utenfils of Wood uſed 
in Mines, or the Trades depend- 


by increafing the Carpenters 
Trade in general, will make them 
ſufficient amends for the loſs of a 


AMR ma Mn = = 


Trade, called Ginn-making. As 
for Pump- making, that part of 
the Trade will de much . Impro- 
ved by my Engine. For I muſt 
uſe Board and Timber for Pipes; 
and have conſiderable 'Imploy- 
ment for Pump-makers and Car- 
penters for Timber uſed about 
my Engine. But ſhall never Im- 
- | ploy any other Perſon in making 
Pipes, or any other Carpenters 


Perſon who was before imploy. 
ed in the Work, or ſuch as ſhall 
: B be 


ing * muſt be more, which 


ſmall part of that Branch of their 


work. | ſhall have to do, but the 
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be recommended, as a Perſon 
imployed in the Mines of the if (- 
Country whereſoever I ſhall fix I. 
Engines; provided they will 
work as cheap, and fairly, and 
obſerve the Orders and DireQi- 
ons given them. For my Deſign 
is not in the leaſt to prejudice the 
Artificers, or indeed any other i 
fort of People, by this Invention; 
but on the contrary, is intended I 
for the Benefit and Advantage of N.. 
Mankind in general, eſpecially ſer 
the People of my own Nation; th. 
and wherein, you Gentlemen con- af 
cern'd in Mines, may, if you 
pleaſe, Reap the greateſt Pro- 


And altho' I do not queſtion 
but the Plan, and Draught of my 
Engine, will be very well and 

| readily 


In the MINES of England. 9 
readily underſtood with many 
Gentlemen, by the Deſcription 
here given; yet it will require 
a longer Time in Others, to im- 
ploy their Minds and Thoughts 
more Intenſely about it; eſpeci- 
ally ſuch as have not been fa- 
miliar and acquainted with things 
er of this kind. But ſhould the Eu- 
gine , to the Apprehenſion of 
ſome, ſeem intricate and difficult 
of to be worked, after all the De. 
ſcription T have given of it in 
this Book; yet I can, and do 
allure them, That the attending 
and working the Engine is fo far 
from being lo, tie | it is familiar 
Land eaſie to be learned by thoſe 
on of the meaneſt Capacity, ina very 
MY little time; inſomuch, that I 
nd have Boys of 13 or 14 years of 
ily B 2 Age, 
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Age, who now attend and work it 
to perfection, and were taught to 
do it in a few days; and I have 
known ſome learn to work the 
Engine in half an hour. We have 
a Proverb, That Iatereſt never 
lyes: And I am aſſured that you | 
Gentlemen of the Mines and Col- 
lyeries, when you have once made 
this Engine familiar in your 
Works, and ro your Selves and 


Servants ; not only the Profit, but 


abundance of other Advantage. 
and Conveniencies, which you 
will find to attend your Works 
in the Dſe thereof, will create in 


you a favourable Opinion: of the 


Labours of 
| Tour real Friend 
— and humble Serwant 


Tho. Savery. 
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4 N 10 the Doge 
of THE ENGINE, 
for 7 ie V. ater by Fire, 


A. The Furnaces. 
B. B. The two Fire Place. 


12 


C. The Funnel « or Chimney. 

D. The ſmall Boyler. | 

E. The Pipe and Cock of it. 

F. The Skrew that Covers and 
Confines its Force. 

G. 2 ſmall Cock a Pipe going 
within Eight Inches 5 its Bot- 
tom. 

H. a larget pipe going the ne 
Depth. _ 

I. a Clack on the top of the ſaid 
Pipe. 

K. a Pipe going from the Box of 


33 thy 
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7 7 Deſcription of the Engine 


the faid Clack or Valve, into 
the great Boyler, about an Inch 


into it. 


L. bong By ler. 


M. The 
lator. 
N. a ſmall Cock and Pipe going 
half way down the great 

Boyler. 


Lew with the Rege- 


0.0. Steam - Pipes, one end of each 


1.2 Skrew to the Regulator, and 
the other ends to the Recei- 
Vers. 

P.P. The Veſſels called Recei- 

1. 2 vers. 

The Skrews which bring on 
the Pipes and Clacks in the 
Front of the Engine. 

RR. R. K Not. 2. 3.4. 


4. Valves or 


Clack of Braſs, with Skrews 
to open and come at them up- 
on occaſion 8 The 


"for Lofer Water 5 "_ FR 


The Force-Pipe. 
7 The Sucking-Pipe. 
V. a ſquare Frame of Wood, 
with Holes round its Bottom 
in the Mater. 
X aCiftern with a Bay- Cock 
coming from the Force Pipe. 
Y. a Cock and Pipe coming from 
the bottom of the ſaid Ci- 
Kern. 


2. The Handle of the Regulator. 
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DD — 


G H A P. I. 
iThe manner of Warking the | 


Engine. 


HE firſt thing is to fix 
the Engine in a good 
Double Furnace, ſo contrived 
that the Flame of your Fi ire 


may  Circulate round, and In- 


compaſs your two Boylers to 
the beſt advantage , as you do 


Coppers for brewing. Before 


you make any Fire , unskrew G 


and N, being the two ſmall 


Gauge Pipes and Cocks belonging 
to the ' two Boylers. And at the 


holes fill L the Great Boyer two 


_ for” 1 Mater: ; and D 
on ot ＋ $A the 
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a. 
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the Small Boyler quite full. Then | 
shrew in the ſaid Pipes again as 
. faſt and tight as poflible. Then 
Light the Fire at B N' 1. When 
the Water in L boyls, the Han- 
die of the Regulator mark d Z, 
muſt be thruft from you as far 
as twill go, which makes all 
the Steam riſing from the Water 
in L, poſe with irrifiſtible Force 
through O N' 1. into P N x. 
puſhing out all the Air before it, 
through the Clack R N* z. ma- 
king a Noiſe as it goes. And 
when all is gone out, the Bot- 
tom of the Veſſel P Ne 1. will 
be very bot. Then pull the Han- 
dle of the Regulator to you, by 
which means you ſtop O Ne (1.9 
and force your Steam through O 
Neœ a. into the P N? 2. until that 
ug. Veſſel 


ſ, 
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VDoieſſel has diſcharg'd its Air 

through the Clack R Ne 2. up 

the force Pipe. In the mean 

time, by the Steams condenſing 

in the Veſſel PN (I.) a Vacu- 

um or Emptineſs is created. So 

that the Vater muſt and will 

neceſſarily Riſe up through T the 

ſucking Pipe, lifting up the Clack 
XN (g.) and filling the Veſſel 

P N* 1. T 

In the mean time the Veſſel 
P Ne (2.) being Emptied of its 

Air; turn the Handle of the 

Regulator from you again, and 

the Force is upon the Surface of 

the Water in P N* (1.) which 

Surface being only heated by the 


— ͥ 


Steam, it does not condenſe it, 
but the Steam Gravitates or Preſ- 
- ſes with an Elaſtick Quality like 


Working the Eng ine. 


Air; ſtill increaſing its Elaſticity 


or Spring, till it Counter poiſes, or 


rather Exceeds the Weight of the 


Water aſcending in &, the Forcing 
Pipe Out of which the Vater 
in P Ne (1.) will be immediate- 

ly diſcharged when once gotten 


to the top, which takes up ſome 


time to Recover that power ; 


which having once got, and be- 


ing in work, it is egſie for any 
one that never ſaw the Engine, 
after half an hours Experience, 
to keep a conſtant Stream, run- 
ning out the full Bore of the Pipe 
S. For on the out-fide of the 
Veſſel Þ N* (1). you may ſee 


how the Water goes ont, as well as 


if the Ve ſſel were Tranſparent. 
For as far as the Steam continues 


within the Veſſel, ſo far is the 


Veſjel | 
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— Veſſel dry without, and ſo very 


hot, as ſcarce to endure the leaſt 
touch of the Hand, Bur as far 


as the Water is, the faid Veſſel. 
will be col and wet, where any 


Water has faln on it; which cold 
and moiſture vaniſhes as faſt as the 
Steam, in its Deſcent,takes place of 


the Water.But if you force all the 
Water out, the Steam, or a {mall 
part thereof, going through R 


Ne. (i.) will rattle the Clacky fo as 


to give ſufficient notice to pull 
the Handle of the Regulator to 
you ; which at the ſame time be- 
gins to force out the Water from 


 Þ N* (a.) without the leaſt al- 


teration of the Stream; only 


ſome times the Stream of Vater 


will be ſomewhat ſtronger than 


before. If you pull the 


. or king the Engine. 3 19 
of the Regulator, before any con- 
ſiderable quantity of Steam be 

gone up the Clack R Ne (1. ). But 
it is much better to let none of 
the Steam go off, (for that is 
but loſing ſo much ſtrength) and 
is eaſily prevented, by pulling 
the Regulator ſome little time be- 
fore the Veſſel forcing is quite 
emptied. This being done, im- 
mediately turn the Cock or Pipe 
of the Ciſtern X on P N* (i.) 
ſo that the Water proceeding from 
from X through T (which is 
never open, but when Turned on 
P N- (1. ) or P Ne 2. but when 
between them, is tight and 
ſtanch) I ſay, the Water falling 
on P No (1. ) cauſes by its Cool- 
neſs the Steam (which had ſuch 
great force juſt before) to its E- 
laſtick 
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power, to Condence, and become 
a Vacuum, or empty Space. So | 
that the Veſſel P No (i.) is by the 
External Preſſure of the Atmo- 
ſphere, or what is vulgarly called 
Suction, 3 Refilled , 
while P 4N* (2.) is emptying 3 
which being done, you puth the 
Handle of the Regulator from 
you, and throw the Force on 
PNs (i.) pulling the Condenſing 
Pipe over P No 2. caufing the 
Steam in that Ve ſſel to Condenſe, 
ſo that it Filſs while the other 
| Empties. The labour of Turs- 
ing theſe two parts of the En- 
gine, wiz. the Regulator and 
1 Water-Cock, and Tending the 
=. Fire, being no more than what 
a Boys ſtrength can perform for 
2 day geber, and is as eaſily 
| learn'd 


— 
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learn'd as their driving of a Horſe : 


in a Iub- Gin: Yet, after all, | 
would have Men, and thoſe too 
the moſt apprehenfive , imploy- 
ed in working of the Engine, 
ſuppoſing them more careful than 
Boys. The difference of this 
Charge is not to be mention'd, 
or accounted of, when we confi- 
der the vaſt Profit which thoſe 
who uſe the Engine will Reap 


by it. | 
The Ingenious Reader will 


probably here Object, That the 
Steam being the Cauſe of this 


Motion and Force, and that 


Steam is but Water Karifed , 
the Boyler L muſt in ſome cer- 
tain time be emptied , ſo as the 
work of the Exgine muſt flop to 
replemſb the Boyler , or _— 
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- the Burning out, or Melting the 
bottom of the Boyler. 

To Anſwer which, pleaſe to 
obſerve the Uſe of the ſmall 
Boyler D. When it is thought 
fit by the Perſon tending the En- 
gine to Repleniſb the great Boyler 
(which requires an hows and half, 


— — 8 


= = 
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or two bours time to the finking 

2 one foot of Water) then, I ſay, 
1 by turning the Cock of the ſmall 
Boyler E, you cut off all Com- 
munication between & the great 
Force-Pipe, and D'the ſmall Boy- 
ler, by which means D grows 
immediately hot, by throwing a 
little Fire into BN 2. and the 
| Water of which boyls, and in a {e 
1 very little time it gains more | c/ 
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| ſtrength than the great Boyler. n 
1 For the Force of the great Boyler tt. 
. being 


long beſore the 


L orking the Engine. 255 


being | perpetually ſpending and 


going out, and the other wind- 
ing up, or increaſing, it Is not 
orce in D ex- 


ceeds that in L; ſo that the Wa- 


ter in D, being Depreſt in D 
by its own Steam or Vapour, 


muſt neceſſarily Riſe through the 
Pipe H, Opening the Clack I, 
and ſo go through the Pipe K 
into L, Running till the Surface 


of the Water! in D is equal to 


the bottom of the Pipe H. Then 


Steam and Water going together, 


will by a Noiſe in the Clack I, 


give ſufficient aſſurance that D 
has Diſcharged and Emptied it 


ſelf into L, to within eight Ia- 
ches of the bottom. And inaſ- 
much, as from the top of D to 
the bottom of its Pipe H, is con- 


C tained 


2 


I be Manner of 8 


tained about as much Vater as 


vou may be certain L is reple- 
niſhed one foot of courſe. Then 


deliver Vater, if the Vater be 
above the Level of its Bottom, 


wilful Neglect, or miſchie vou. 


will repleniſo L one Foot. So 


you open the Cock I, and refil 
D immediately. So that here is 
a conſtant Motion, without fear 
or danger of Diſorder, or Decay: 
If you would at any time know 
if the great Boyler L, be more 
than half Exbauſted , turn theſ t 
ſmall Cock N, whoſe Pipe 


will tc 


which is half way down the Boy- 
ler; if not, it will deliver Steamy le 
So likewiſe will G ſhew you ill C. 
you have more or leſs than eight} al 


Inches of Water in D, by which ge 


means nothing but a ſtupid and M4 
in 


De ſign 


* 


. 
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Wo ing the Engine, 25 „ | 


Deſign , carried on for ſome 
hours , can any ways hurt the 
Engine. And i. Maſter is ſuſ- 
picious of the Deſign of a Ser- 
vant to do Miſchief, it is eaſily 
diſcovered by thoſe Gauge Pipes : 
For if he come when the Engine is 
| at work, and find the Surface C 
of the Water in L, below the | 
bottom of the Gauge-Pipe N; or 1 
the Water in D below the bot- 
tom of G, ſuch a Servant de- 
ſerves Correction, tho' three hours 
after that, the working on would 
I not Damage or Exhauſt the Boy- 
lers : So that in a word, the 
i Clacks being in all Water-works, 
always found the better, the lon- 
hich ger they are uſed. And all the 
i Mowing parts of our Engine, be- 
ing of like nature, the Furnace 
C3 being 
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The Hamer f 


being made of Stuebridg ge, or 
 Windſor-Brick, or Fire. lone 11 
do not ſee it poſſible for the 
Engine to Decay in many Years: 

For the Clacks, Boxes, and Miter-| 
Pipe, Regulator and Cocks, are all 
of Braſs ; and the Veſſels made 
of the beſt hammered Copper, o | 
ſufficient thickneſs to ſuſtain the 
Force of the Working the En. 
gine, In ſhort, the Engine is fo 
naturally Adapted to perfor 
what is required, that even thoſq 
of the moſt ordinary and mean 
eſt Capacity, may work it fot 
ſome Tears without any Injury | 
if not bired or imployed by foul 
baſe Perſon on purpoſe to Del 
ſtroy it. For after the Engine | 
once fixed, and at work, I ma 

modeſtly oye that the Adwer 


tare 


i ling the Engine. 27 
turer, or Superviſor of the Mine, 

will be freed from that perpetual 
Charge, Expence and Trouble of 
Repairs, which all other Engines 
ever yet imployed in Mines for | 

che Kaiſing of Water , are conti- 
J nually liable unto, | 


— — 


He of the 477 bat this 


CnAr. IL 


Of the Vſes that this En- 
gine may be applied unto, 


T may be ſuppoſed that there 
I are few People among us fo 
ignorant, but muſt neceſſarily 
know of what value the Falls of 
Water are in moſt Places, as be- 
ing applicable to Mills; which 
are made after various Kinds 
and Forms , according to the 
different Genius and Abilities of 
the Mill. right; for Mill. work be- 
ing in a manner infinitely diver- 
fed; and had I leiſure to Com- 
ment thereon , and give you an 
Account,not only. of the vaſt v 
844+ 511 . FOE FH reel) 
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riery that I have ſeen and beard 


of ; but (when incouraged) what 
may yet be brought to work, by 
a ſteady Stream, and the Kota- 
tion or Circular Motion of a 
IWater-wheel, it would ſwell theſe 
Papers to a much larger Volunm 
than was at firſt deſigned, and 


fruſtrate my intended Brewity. I 


only juſt hint this co ſhew what 
Uſe this Engine may be put to 


in working of Mills, eſpecially _ 


where Coals are cheap. 

[ have only this to urge, That 
IWater in its Fall from any deter- 
minate Height, has ſimply a 
Force anſwerable and equal to 
the Force that Raiſes it. So that 
an Engine which will Raiſe as 
much Water as two Horſes, work- 
ing together at one time in ſuch 
a 04. . 


"i 7 GTP a 7 


e Houſes : 


- 4 work,, can do, and for which 


there muſt be conſtantly kept 
ten or twelve Horſes for doing 
the ſame. Then I ay, ſuch an 
Engine will do the work or labour 
of ten or twelve Horſes; and 
whereas this Engine may be made 
large enough to do the work re · 
quired in imploying eight, ten, 


fifteen, or tweniy Horſes to be 


conſtantly maintained and kept 
for doiog ſuch 4 work ; it will 
be 1 improper to ſtint or confine i its 
Uſes and Operation in reſ [pect of 


: Water-Mills. 


2. It may be of great Uſe for 
Palaces, for the Nobilities or 

ſich by a 
Ciſtern on the top of a Houſe, you 
may with a great deal of Eaſe, 
and little Charge , throw what 


Quan- 


i Engine may be applied unto. y | 3 


Quantity of Water you have oc- 


caſion for to the top of any Houſe ; 


which Water in its fall, makes 
you what ſorts of Fountains you 


pleaſe, and ſupplys any Roow 


in the Houſe. And it is of ex- 
cellent Vſe in caſe of Fire, of 
which more hereafter. 

3. Nothing can be more fit 
for ſerving Cities, and Towns 
with water, except a Crank-work 
by the force of a River. In the 
Compoſing ſuch fort of Engines, 
I think no Perſon hath excelled 
the Ingenious Mr. George Soro- 
cold. But where they are forced 
to Uſe Horſes, or any other 


ſtrength, I believe no Ingenious 


Perſon will deny this Exgine to 


have the Preference in all Re- 
ſpefs, being of more Univerſal 
| Uſe 


of the Uſes that this 


—A U—˙—˙8¹uwc 1 


_Uſe than any yet Diſcovered or 
Invented. 

4. As for Draining Fens and 
Marſhes, &c. I ſuppoſe I need 
{ay no more than this, That that 
Force which will Raiſe great 
Quantities of Water a height of 
above 80 Foot, muſt neceſſarily 
deliver a mych greater Quantity 
at a beſſer height. And that ic 
is much cheaper, and every way 
eaſier , eſpecially where Coals 
are Water - borne, to continue the 
Diſcharge of any Quantities of 
Water by our Engine, than it can 
be done by any Horſe- Engines 
whatſoever. 

5. I believe it may be made 
yery uſeful to Ships, . but I dare 
not meddle with that matter; 


and leave it to the Judgmene of 
7 thoſe 


.-- 


‚ Engi ine may be ple unto. 


thoſe who are the beſt Judges of 
Maritain Affairs. 

6. For Draining of Mines 
and Coal-Pits, the Uſe of the 
Engine will ſufficiently recommend 
it ſelf, in raiſing Water ſo eaſie 
and cheap ; and I do not doubt, 
but that in a few gears, it will be 
MF means of making our Mining 
Trade, which is no ſmall part of 
the Wealth of this Kingdom, dou- 
bie, if not treble to what it now 
is. And if ſuch vaſt Quantities 
of Lead, Tin, and Coals are now 
yearly exported, under the Difft- 
culties of ſuch an immenſe Charge 
and Pains as the Miners, &c. are 
now at to Diſcharge their water, 
how much more may be hereafter 
Exported,when the Charge will be 
* much le Her d by the Uſe 5 
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"Of the Uſes that bi- 


the work of this Engine of raiſing 
water by the impellant Force of 
FIRE. * | 


this Engine, every way fitted for the 
Uſe of Mines? For the far grea- 
ter part of our richeſt Mines and 
Coal-Pits, are liable to two grand 
Inconweniencies, and thereby ren- 
dred wſeleſT; wiz, The Erupti- 
on and Exceſs of Subterranious 
Waters, as not being worth the 
Expence of Draining them by the 


great Charge of Horſes , or hand 


Labour. Or ſecondly , Fatal 
Damps,by which many are ſtruck 
blind, lame, or dead in theſe Sub- 
terraneous Cavities, if the Mine 
is wanting of a due Circulation of 
Air. Now both theſe Inconve- 
niencies are naturally remedied by 


never ſo deep, each Engine 


. 


Engine may be bel unto. 


For the Water. Be the Mine 


ing it 60, 70, or 80 foot high, 
by applying or ſetting the Eu- 
gines one over another, as ſhall 


be ſhew'd at large hereaſter in 


3 | 


the following Pages, you may 


by a ſufficient number of Engines 
keep the bottom of any Mine dry ; 
and when once you know how 
large your Feederor Spring is, it is 
very eaſie to know what ſiz d En- 


gine, or what number of Exgines 


will do your Buſineſs. 


The Coals uſed in this Engine 


is of as little value, as the 
Coals commonly burned, on the 
Months of the Coal- Pus are: For 
an Engine of a three Inch- bore, or 
thereabout, working the Water N 


60 . high, requires a Fire- place 
88 


nn. 


\ 


36 Of the Uſes that this 
| of not above twenty Inches deep, 
and about fourteen or fifteen Inches 
wide, which will occaſion ſo ſmall 
a Conſumption, that in a Coal- 
Pit it is of no account, as we have 
Experienced. And in all parts 
of England where there are 
| Mines; Coals are fo cheap, that 
the Charge of them is not to be 
mentioned, when we confider the || 
vaſt quantity of Water raiſed, | 
by the inconfiderable walue of 
the Coals uſed and burnt in fo 
ſmall a Furnace, What the quan- 
tity of Coals uſed for one Engine 
in a year is, cannot eaſily be aſ- 
certained, becauſe of the diffe- 
rent Nature of the ſeveral forts 
of Coals, 


. 
—_— 
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As 


_ Engine may be applied unto. 7 


37 


As for the Cure of Damps by 
this Engine, the Air perpetually 
crowding into the Aſþ-bole and 
Fire- place, as it is natural for it 


to do, and with a moſt impetu- 


ous Force diſcharged with the 
Smoak at the top of the Chim- 


ney, the contigious Air is ſucceſ- 


ſively following it; ſo that not 
only all Steams or Vapours what- 
ſoever, that may or can ariſe, muſt 
naturally force its way through 
the Fire, and ſo be diſcharged at 
the top with the Smoak, But 
this Motion of the Fire will oc- 
caſion the freſh Air to deſcend 


from above, down all the Pits, 


and every where elle in the Mine, 
but down the Chimney ; provi- 
ded you have a heading Drift, or 
Paſſage from all the Shafts,or Pits 


38 Of the Uſes that this Enigne, Te 


in the Work, to that place where 
the Engine ſtands, whether the 
Mouth of the ſaid Pit and Chim- 
ney be lower or higher than the 
Mouths of any of the reſt of the 
Pits or Shafts in the ſame Mork, 
it matters not; for here will be 
a perpetual Circulation of the Air, 
and with that ſwiftneſs, as is hard- 
ly to be believed. This I have 
tryed, and know to be true; ſo 
leave the Ingenious Miner to his 
own Judgment, Whether when 
all the Air is in a ſwift Motion, 
that any Stagnation of Air(which 
has always been adjudged the 
cauſe. of Damps ) can e in 
any Pit. 5 | 


t 
4 


we PS ob © uy Py 


Chap. 


mel. — —_—_— on. * * 8 = \ OY 4 
— mg 1 3 * 
35 


C H A p. III. 

he Manner of Fixing the 
Engine for Water= Mills, 
Palaces, and Gentlemens 
r, | Seats, and Dreining Fens, 
d- and Supplying Houſes with 
| Water in General. 


- 


en Ii. OR Mills, The E. 
gine muſt be made and 
ch | proportioned according to the 
he Quantity of Water, required to 
in | Drive the Mill you would make 

Uſe of Now ſuppoſe you 

would make a Mill on a plain 

place, where you will have on- 
p. IH Pond, and a ſmall Spring 
| D of 
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40 l be Manner of F rxing 
- - of Water no bigger than a Quill; 
then you muſt build your 1 
houſe thirty {ix foot high, 
which you may make what Mo- 
tions, and what fort of Mil, 1 
you plea ſe. By the ſide of which 
Houſe how, may be placed 
your Water-wheet of thirty two, 
thirty three, or thirty four foot 
Diameter. F or the height of either 
Houſe or Wheel, I would con- 
fine no Perſon too exactly, but 
I gueſs that a convenient height. ry 
and no more then what is com- 
mon enough. Under the Wheel * 
I would 192 a Pond, and or 
the top of the Houſe a Ciſtern © . 
Word © lined with Lead. The 5 
Exgire may be fixed in any Co 
ner 72 the Mill. Houſe, 20, 211. 
23 feet or more from the Leve 
of 


2 


2 


t_—_ 


the Engine for Water-Mills, 


Ln 


U of the Pond: There two Boylers 
muſt be fixed , as ſhewn. you in 
the Draught for fixing the En- 
o- | , 

y, gie; and round each of them it 


Iron, with ſtraps coming from 
them to reſt on the Brick-work, 
to ſupport and ſtrengthen them. 
Your Clacks and Pipes in the Front 
being ſupported by Wood, and 

the Veſſels ſtanding on Pedeſtali 
f Wood, it is convenient that 
m. Nhe Flew, ot Chimney be. ſo con- 
hee rived, as to draw very ſbarp , 

2 nd the Flew to Circulete round 
Appoch the Boylers , ſo that you 


na O0 


The ' 


— ſ * : 
2. For Palaces or the Nobi/i- 
er ot Gentlemen's Honſer, you 
eve 
Pay fix the Engine in any re- 
0 | 
| 4 D 2 | more 


is convenient to have a Hoop of 


ay loſe no part of yout 
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note or out- Room, whoſe Floor 
1s not above twenty foot from 
the Level of your Water, and 
you may continue your Force- 
Pipe to the top of your Houſe, 
with a convenient Ciſtern to 
hold your Water. Into which 
lay the Pipes which may convey 
the Water as you want it, either 
for Pleaſure or Common Occali- 
ons. This way of Ciſterns on 
the top of your Houſes or Pala: 
ces, would be of fingular De 
in caſe of Fire, as is ſaid before; 
for in every Stair-Caſe a Pipe 
may go down the Corner, or be- 
hind the Wainſcot, ſo as to be w 
no Blemiſh even to the fineſt offf tt 
Stair-Cgſes. At every Floor thereſ tl 
may be a Tarn-Cock with a Slrem ot 
At the utmoſt end, bave wy V1 
| wile 
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wiſe a ſmall Leather-Pipe , kept 
well oyled, im a Cup-board or 
Cavity in your Wall, which may 
not be ſeen, but on the opening 
ſome part of the Wainſcot; or 
ſuch other, Contrivance as the 
Ingenious Builder ſhall think fit 
to make uſe of. This Pipe of 
Leather muſt be long enough to 
reach from the Landing - place or 
Stair-head, in all Room de pend- 
ing thereon. One end of this 
Pipe has a Skrew to fit the Cock 
in the other Pipe; and at the o- 


|| pair of Bellows. So that 
wherever, tho' under a Bed, or 
the remoteſt part of any Room in 
the Houſe, the Fire breaks out, 
Jr is diſcovered, any Servant ha- 
ving \ skrewed the Pipe to the 


D 3 Cock, 


ther end a Pipe like the Noſe of 
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Cock, the Neſſe with his 
OI he — to the 
place where the Fire is, when 
taking away his Thumb, he by 
directing the Noſle to the Fire, 
5 extinguiſbes it, which 
being liable to be inſtantly uſed, 
1 chiok a Houſe, Palace, 80 that 
has this Invention, may be ſaid 
to be morally out of Danger of 
being jt we or ſo far inju- i 
* * as Whitehall and Keaßngton 
have been within 3 few years, 
This Command of Water wut — 
allowed to be of vaſt advantag 
to any Houſe whatſoever, W — 
Brewing, Waſbing,' &c. is uſed, 
The Copper ſtanding bab, may 
be filled as eaſie as if it ſtood 
low , by which means, the hot 
Liquar may be contrivedto go 7 
; : | : = 


tbe Engine for F. alaces, Sc 
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all your Cooler, and other Veſ- 
fels, eithet by a Cyphon, Stop- 
Cock, & . without the Hand- 
labour of Pumping or Bailing 
with Buckets. But more Con- 
veniencies then we can at pre- 
ſent foreſee, will be diſcovered 
in the Dſe of this Engine, for Pa- 
laces, Honſes, &c. 

3- For Fens, and the like, it 
is convenient that theſe E 


be made very large: For at all 
ſmall Hiegbrs, a ſmall quantity of 
Fire will deliver prodigious Quan- 
we 


tities of Mater. 
Force but thirty 


For ſuppoſe v 
foot 5 and fuck 


twenty foot, if the Boyler does 


but fil! the Veſſels called Recei- 
vers, with Steam ſtrong enough 
to Counterpoiſe or Exceed the 


Force of the Atwoſphere,or Spring 


D 4 of 
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of the Common Air, it will dil 
charge them at ſo ſmall a Height 
as thirty foot Force, in a very 
little Time: And the Steam ha- 


ving very little Force or Spring, 
is immediately Condenſed, ſo that 


it will preſently ſuck full in one 


of the Veſſels, "while the other is 
Diſcharged. Now inaſmuch as 
the Fire, being more or leſs, add; 
nothing to the Suction, I think 
ſuch Lifts, being ſeldom above 
thirty fix foot, or under fix foot, 
all the Directions farther needful 
for fixing the Engine for this 
Dſe, is in all Lifts under twenty 
four foot , to place your Engine, 
ſo as a little above your Force- 
Clacks, may be the place of the 
Delivery of your Water into a 


Deemed: 9 or Lander, 
_— 4 to 


* 
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the Engine in Fenns, &c. "JF 


to be carried off at the moſt pro- | 
per place for its Diſcharge. If it 1 
be any Height above twenty four la 
foot, you have nothing to do of 
but to continue the Length of rm 
your Force-Pipe to the Height : vl 
required. It ought to have a * 
Shed or Covering round it, and | 4 
to be placed at the loweſt place „ 
of your Fena or Beg g, as other i 
Engines | deſigned for: that 0 f 
poſe commonly are. | nd 

As for fixing the "EW in Fl 
Ships, when they may be thoughe 61 
probably uſeful, I queſtion not 1 
but we may find conveniency e- 
nough for fixing them. * | + 

In Mines and Coal-Pits the = 
manner of fixing the- Engines is * 
this; Vour Pit being ſunk, and be 
a Sump or 3 Vell or bottom | 

owl as 0 Cifters f 
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_ Ciftern, made to receive the V- 
ter coming from the ſeveral Fee- 
ders or Springs. Suppoſing an 
Engine carrying 3. Inch Bore , is 
to be fixed to deliver Water a- 
bout ſeventy foot high, conſtant 
running a ſull Bore; in ſuch Caſe 
you make a {mall Room in your 
Shaft or Pit, which, together 
with your Sbaſt or Pit is nine foot 
ſquare every way. As for Ex- 
ample; Suppoſe your Shaft fix 
foot by four, take three foot out 
of one fide, and five out of a- 
nother Perpendicular nine foot, 
making a ſmall Floor or Platform 
of Boards over that part of the 
Shaft which goes down to your 
Sump or bottom Ciſtern, ſo you 
mpleat Room big e- 


have a co 
nough for your Engine, where 
e ten 


the zine for Fr, dee 
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ten or twelve People may ſtand 
on occaſion. This Floor may be 
about eighteen , nineteen, or 
twenty — from the Water, at 
the loweſt you ever will draw 
the Mater into the Sump or bot- 
tom Ciftern. If your Ground be 
looſe, tis convenient to Line this 
Room with Brick; if Rock, it may 
ſupport it ſelf. But in this the 
Miners Judgment muſt direct him. 
That the Engine will ſtand beſt 
8 the ſide of the Fi, where moſt 
is digged away, you may ſee in 
rw ſecond Figure of the Engine, 
being fixed in a Mine. Your Pipes, 
&c. muſt be fixed with Cramps 
of Iron, Wood, or ſuch Materials 
2s are convenient, to the fide of 
the Pit or Shaft, ſo as to make it 
1 as firwvas \ the very * 4 
e 
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self. Vour Furnace muſt: be ſo 
© contrived, that your Flame take 
a turn or two round each of the 
Boylers, which any Bricklayer, u- 

{ed to Farnaces, can do; it 

ing perſormed by running a row 
of Bricks round them both like a 
Skrew or Worm; which being 


contigious to the Wall of the Fur- 
Nac es, and the Boylers, makes it 


as 1t were a Worm Funnel round 
them both; from whence you 
may continue your Chimney, to 
the top of your Work, which 
you faſten to the fides of your 
Shafts in the Corners as you 
pleaſe, either with Iron or 
Wood, or both, according to the 
nature of the Ground. And 


wherever you make a ſudden 


gent or Nook near A Right An- 
Wy gle 
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gle in the Chimney, have a looſe 
Brick or Stone, to take out the 


Soot, if any ſhould ſettle in ſuch 
place, which in long working it 


may do. 
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OBJ EC TIONS 
os Againſt the 
Working this En 1 


ANSWERED, 
IN A 


DIALOGUE 


BETWEEN A 


Miner and the Aut bor. 


Miner. Q IR, Having been ſome 

0 time concerned in the 
Engines now uſed for drawing 
Vater out of our Mines, and 
hearing ſo much Talk of this 
wonderful 
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wonderful Izwention of yours of PR 


Railing Water by Fire, I was 
very defirous to Enter into ſome 
Diſcourſe with you, concerning 
the Nature, Uſe, and Application 
of your Engine , ſo ſtrangely dif- 
fering from all other Engines ever 
yet Invented for our Works; and 
which you poſitively affirm will 
every way tend ſo much to our 
Advantage in the Vſe of them; 
and I do not doubt of meeti 
with that Plainneſs, Freedom, a 
good Humour, that your Diſ- 
curſe is generally accompanied 
with, And with the ſame Free- 
dow Reſolve me in ſuch Queſti- 
ens as the General Senſe of us 
Miners, may Naturally propoſe to 
Object againſt the Uſe of your 
Engine, eſpecially ſuch of us, as 

are 


EO 


1 Dialogue between a 


are yet Jonorant of its Uſe and 
Operation, who are more capa- 


ble to Judge of Fad, than of the 


Nature and Power of that Force 
which Raiſes your Water. 

Author. Sir, I am extreamly 
Obliged to you for your Free- 
dom 3 and ſhall readily Imbrace 
all Opportunities to Inform and 
Explain to you the true Uſe and 
Nature of my Engine. And 
therefore deſite you with all 
imaginable Freedom to proceed, 
and ask what Queſtions you 
pleaſe, either as to your on 


Thoughts, as well as what has 


been ſug geſted to you by Others. 
And you may be aſſured of a 


plain and canded Anſwer to all 


your Objections. 


Miner. 


7. 
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Mine: Then Sir 1 Which way 


will you go to work with your 
Engine to clear an Old Work full 


of Mater. 

Aut bor. Why Sir to dea plain- 
ly with you, if your Shafts are, 
or may be cut ftreight, yout 
Tub-Engines , or Chain Pumps, 
may draw forth the Water. And 
the Charge in that reſpect is not 
to be accounted for; becauſe no 


Mine would be thrown up or 


negleded, but on account of the 


Feeders or Springs, which being 


certain, and conſtantly to be car- 


ried off Winter and Summer. The 
proſpect of being likely to ſue- 


ceed, makes your Mine worth 
working or emptying, within 
twenty foot of the Bottom, if e- 
ver they were worth ſinking, 


E though 


5 _ 4 Dialogue between 4 
- though you work or Drain by 
_ the common way of Tabs or 
Chain-Pumps. And could the 
conſtant Charge of thoſe Engine: 
be afforded, Numbers of them 
will Enpty and keep under any 
Work; but it is the conſtant 
Charge of carrying off what the 
Springs bring in, is the chief 
thing to be con ſidered in the 
Buſineſs of Mines , which con- 
ſtant Charge is what we leſſen 
very much by this Engine of mine. 
Miner. What fignifies your 
Engine then, Sir, if it be not ca- ¶ th 
pable of Sinking or Forking an y 
Old Mine. n | 
Author. Hold my good Friend, St 
2 ſittle patience ; I have dealt fit 
Pplainly and impartially with you 
about che Dſe of your Old En- 


gines: 
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Miner 
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gine : And for my Engine , it 


will clear an Old work, if full of 
water, as readily as your Tab. 
Gins or Chain-Pumps, provided 
the Shafts are good. The Me- 
thod I propoſe to Clear an Old 
Mine, if fixty foot deep, and full 
of water, the Feeders not above 
two Inch-bore, which is done at 
a very ſmall Charge after this 
manner; vis. I fix my Engine 
on the top of the Mine, and on- 
ly fuck and deliver a 3; Inch- 
bore ; as ſoon as we have funk 
the Water as far as our Suction 
will go, which will be ſome 22, 
I 24z or 26 foot deep below the 
nd, Surface. There I make a Room 
fit ro receive another Engine , 
which I fex with his Force-Pipe 
to go up to the top of the Pit; 
. and 


0 , . 4 
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and when I have funk, about 24, 
or 26 foot more: Then 1 fix 2 


ſmaller Engine of two Inches bore, 


which fucking twenty, and for. 
cing forty , does your work, 
and keeps all ſafe +: Or let your 


| ſmall Engine be kept at Work. 


while you remove the larger En 


ęine from the top to the middle 


Station, and then you will have 
Occaſion for 10 more than two 
Enginesʒ the greateſt of which may 
be removed as ſoon as the „aller 


| is fixed in the loweſt or proper 


Station. Aud that you may be 


convinced of my Impartiality, it is 


my Opinion, That in gaining an 
Old Work, or ſinking a New 
One , you uſe your Oid Engines 
of Tab or Chain-Pumps : This 


Engine of mine being moſt pro- 
per 
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per, when you are come e fairly to 


the re of the Oar or a 


Coal : For'then, if you have but 
one Lift, one Station or Engine- 
Room will be ſufficient. And 
by having two Sumps or Bottom 
Cifterns , your Water may in 
ſome meaſure ſettle in one of 
them, in its paſſage to the other. 
So that the Miners working to- 
lerable clean, and ſuffering as 
little dead. or looſe Coal or Oar, 


as is poſſible, to mix with the 


Water, you may have the Wa- 
ter to draw only a little diſeo- 
loured ; for you know as well 
as I, that generally the Water 
coming from Mines or Coal-Pits, 
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ſuppoſing that our Vater ariſes 
thick and muddy, which you 
know will ſome times happen, 


Jie, Sir, 1 thank you for 


your Candor in relation to the 
clearing of an Old Work But 


what ſhall we do with your En- 
gine then ? > 

Author. What you ſay Sir, I 
know to be very true, 'that ſome 
times you have thick muddy Gra- 
vel and vaſty water. To prevent 


which from coming in to, or offend: 


ing our Pipes, we have a Frame 
of Board made full of Holes round 
about the Bottom of our Pipe, that 
receives the Water; for S lage or 


ſine Dirt, it will do my Engine 


no Injury. Indeed the clearer 
our ater is in our Boylers, the 
better it is for our Vork; but 


far 


6 
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for our Receivers and theicClacks, 

you may clear them as you Work 
it, from Stones , Coal, Oar, or 
any other - Anoyance , though 
hung in the very Clack; for by 
emptying of one or both the Re- 
ceivers of their water, you cauſe 
the Motion, either of SuGdion or 
Force, immediately to be fo 
ſtrong, as to clear and blow out 
all before it to the Iop of the Pit. 
rr - that I have found Fi- 
lings of Copper, large Bits of Me- 
N confiderable Quantities of 
Coal and Stone, delivered and 
thrown up with the Water out - 
ref my Engine above ſixty foot 
ze high. However, clear Water is 
r prefertable before the dirty Wa · 
e ter in the Mork of mine e Ezgine 


E. 4 Miner. 
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Miner. But dear Sir, if 60, 70 


or 80 foot be the Determinate 
Height for Raiſing of Water by 
your Engine, How ſhall we Ute 
your Engine in a Mine or Pit, that 
requires water to be [ 5 three 
times 80 foot, as you know ſome 
of our Works do. 
Author. T heartly thank you 
Sir, for this laſt Propoſal, becauſe 
I bave now an Opportunity to 
acquaint you, That the Force uſed 
in my Engine is in a manner Inf: 
nite and unlimitted, and will 
Raiſe your Water 500 or 1000 


foot high, were any Pit ſo deep; 


and that you could find us a way 
to procure Strength enough to 
Support ſuch an Immenſe Weight, 
as a Pillar of Water a thouſand 


igot high muſt certainly produce. 


How 


Miner and the Author. 8 
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— — 
However, to give you an An- 


ſwer, I muſt intreat you to give 


my Engine as kind Entestainment 


and fair Quarter, as you do ro 
your Engines now in Uſe : For 


I am ſure you are not ignorant 


of a Cuſtom uſed in very deep. 


Mines, (in ſeveral! parts of Eng- 
land) of Raiſing their Water by 
ſeveral Lifts, from Ciſtern to Ci- 


ſtern, to a very great Height; 


although ſome of their Lifts may 
not be above twelve, ſixteen, or 
twenty foot a Lift at the moſt. And 
ſuppoſe that your Engine now in 
Uſe at twenty foot the Lift, and 
my Engivze at ſi xty, ſeventy , or « 

eighty toot, for at any of theſe 


Lifts we Raiſe a full Bore of wa 


ter. with 'much eaſe. Then one 
Lift of my Engine at ſixty foot, 
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anſwers to three Lifrs ot your 
Engines at twenty foot, and alſo to 
four of your Lifts at eighty foot, 
ec. which you may pleaſe to 
take for a ſufficient Anſwer to 
your laſt Objection. I have 
known in Cornwall a Work with 
three Lifts , of about eighteen 
foot each Lift, and carrying a 
3; Inch-bore, that coſt forty two 
ſhillings per diem, reckoning twenty 
four hours the day, for Labour, 
| beſides Ware and Tare of En- 
gines ; each Pump having four 
Men working eight hours at four - 
teen pence a Man, and the Men 
obliged to Reſt at leaſt | part of 
oat ed; 3 525 as 
Miner. You have Sir, hitherto 
given me undeniable Anſwers to 


my former Objections, for which 
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I thank you but 1 [ fancy I ſhall” 
puzzle — when I ask you how 
you will Manage your Exgine to 


\ Shafts are not Direct, but turn 


and wind to and fro, 


Author. Sir, This laſt Queſti- 


on is ſo far from being any hard- 
ſhip put upon my Exgine, that 


ſo naturally 
theſe crooked 


adapted to Work in 


For let the Windinge or Turn- 
ings * B Shafts be what they 
will , 


be perpendicular weight 


of Water is all chat my Engize 


has to account for , and is the 
ſame as if it made the Figure of 


2 Diſtillers Vorm, and went 


through the ſtraighteſt Pipe ima- 


draw up our Water ? where the 


no Engine ever yet invented was 


Shafts, as mine is: 


le, except à little inconſi. 
92 i derable 
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derable Fricon of the - Water 
Aagainſt the ſide of the Pipe that 
is crooked, more than is in the 
ſtraigbi Pipe; which i is 10 ſmall a 
matter, that a very nice Fudge 
would hardly be able to diſtin- 
guiſh , whether the crooked or 
ſtraight Pipe carried off moſt 
water in the working. For the 
Flem that carries the Smoak,Expe- 
rience {uthiciently inſtructs you, 
that you may turn and wind it 
any way you pleaſe, and that ſuch 
windings in their Drawing moſt 
Air, do rather improve than pre- 
judice your Flew, as any one ex- 
perienced in Building of F una: 
ces, can inform you. | 
Miner. Well Sir, I find chat 
our crooked Shafts. will' not any 
way incommode your Engine : 


* 


But 
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But what think you of Accom- 
modating your — to the 


Service of the Lead. Mines, whole 
Haftet are many times o narrom, 
that ir will be very difficult to get 
your Erg ine doẽõ n. 
Author. I perceive zu yon are 


yet much a Stranger to the Ne- 


ture of my Engine, which is ſo 
furniſhed with Braſs S rewe, and 

9 as the very Metal it 
ſelf, "that you may tale it to 
preces, and with eaſe put it to- 


gether again, fir to work in a 
few hours time; and ſo contri- 


ved, that where a Man can well 
go down, there I can put down 
my Engine, in ſeveral pieces, and 
fix them below; for the greateſt 
Boyler helonging to my Engine, 
is in between twenty four and thirty 


Inches 
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Inches Diameter, and may, if 
occaſion require, be made yet 
much narrower and And 
that if it be difficult to bring the 
Shaft of the Mine to fit my En- 
gine, I can with mueh eaſe make 
my Engine to fit the Shaft of any 
Mine. 1 
Miner. But will not theſe - 
Braſs Valves that you ſpeak of 
in your Exgine, ſpeedily ware 
out and ſtop your Work? 
Author. No: They cannot 
fail me 3 becauſe Experience 
ſſhews us, That Braſi Valves im- 
prove, rather then grow worſe, 
by twenty or thirty years Uſe in 
any Force-work,, where conſtant- 
ly worked, and where they ' Riſe 
and Fall twenty times oftner Wan 


my Valves will do, 
Miner. 
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2 Mine, whoſe water abounds 
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Miner. But what think you, 
Sir, if you ſhould meet with 
ſuch Corrofive Water in ſome of 
our Mines, as will in a little 
time eat through your Copper 
R 

Author. Truly Sir, this Queſtion 


does a little ſtartle me, becauſe [ 


never expected to meet any Wa- 
ter of ſuch a Corroſeve quality in 
any Mine : And could I findout 


with ſuch Acid Particles, as to 
Deſtroy or Injure the Copper 
Veſſels of my Engine, I would 


Drain that Mine for nothing but 


the water TI ſhall rake up; be- 
cauſe the water would be more 
valuable than any Oar (I be- 


lieve) in England. And were 
there even à tenth part of Aque 


Fortis 
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Fortis to vine Tenths of Common 
water which is impoſſible to 
ſuppoſe it ſhould be; I ſay, ſuch 
a water could have no Effect on 
the Coppers., were that water to 
lodge ſome time in the Copper 
Veſſels, much leſs in paſſing 
through them with that alen — 
Rapid motion char ieee ae. 
panies it. 
Miner. But Sir, ir not ach 
a 'Cantinual Fire, as muſt he kept 
under your Boylers,burn them out 
in two or thre Months time, and 
ſpoil the Work of your Engine. 
Author, I can aſſure you they 
will not Decay in ſome gears, 
| (unleſs ſome Fellow. be hired or 
imployed on purpoſe to do it. 
And ſhould any Villain be im- 
War to os break, or De- 


ſtroy 
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I ffroy any of the Engines now us 
> | ſed in your Works for Raiſing 
n of Water, we are then on the 
+ | fame Level with you in that 
0 point. But I will give you one Rea- 
ſon why my Engines will not 
g | eaſily Decay, and I am ſure that 
d } will go further with you than all 
the Affirmation Icanmake. For 
I firſt of all, Although a white 
Heat will melt Copper, and 4 
red Heat, and ſudden cooling it 
apain, will Scale the Copper, yet 
ſuch a Heat as is poſſible for it 
I to have or ſuffer while Water is 
in the Boyler, can have no ill 
„Eyed, or cauſe any Alteration 
or | in our Copper. A Friend 
it. of mine has Coppers uſed in 
Sugar Boyling of twenty years 
ſtanding. They may be a ſmall 
F matter 
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matter worn With cleaning on 
the Infide, whereas on the Out 


ſide there does not appear the 


leaft viſible Decay: For as ſoon 
as the Fire has thrown a- thin 
Coat of Sqot on the Outſide of 


the Beyler, the Flame has no 
other Effect on it, than to cauſe 
the Mater in it to Boyl. 


Miner. But — often 


Mines, which taking Fire from 
the Candles uſed there, do by 2 
ſudden Explotion Deſtroy both 
the Mine, and the Miner; and 
therefore I am afraid that the 
Fire uſed in your Engine will be 


very Dangerous, and apt to Kin 


dle thoſe Combuſtables more 
e e . n 
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Aube. To Anſwer this Obs 
jen, 1 will deſire leave to give 
you my Notion of thoſe Com- 
buſtables, which, in ſhort is this: 
That when your Miners come 
into a cloſe Place, where- there 
is no Circulation of Air to carry 
off the Efluvia, or Attoms con- 
ſtantly Riſing like fine Duſt in a 
Powder-Mill, they by re 
and working do —— be 
very numerous, like to thoſe 
looſe Particles in a Powder-Mill. 
But it is the work of ſome time, 
for thoſe Vapours to come to 
Perfection; for I have heard ſe- 
veral E ienced Miners lay 1 


in- | That it is common to avoid the 
Ire ¶ Danger of thoſe Vapours, by Re- 
I tiring as ſoon as they ſee the 
"i — of their Candles burn Jon- 
or; F 2 get | 
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Mine liable to Stagnation. For 


than ordinary; which may 
be diſcerned ſome times long 
before the Air is thick enough 
of this Combuſtable Matter, to 
take Fire at once, and like 
Gun- powder to Deſtroy all. I 
did hear one ſay, That from an 
Inch and balf, onee the Flame 
of his Candle did gradually in- 
creaſe to two foot long, and yet 
he eſcaped. Which makes it 
very plain, That Stagnation of 
Air is the ſole Cauſe of this In- 
convenience in Mines, which 


may be totally prevented by a 


Pipe going from the Aſb-Pit of 
our Furnace, to any part of the 


the Air will preſs, with great Vi. 

olence, through the Pipe into the 

Fire, before the Combuſtable I 
1 Matter 


Tino 2 the — | 
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Matter can be ready. to do any. 
8 Hurt, and Paſſing chrough the 
h Fire, make way for freſb Air 
o to Deſcend in Us Room of it. 
11 So that'our F ire,inſtead of blow- 
n 
T 
n- 


ing up of your Works, is the 

beſt Means that can be uſed to 

prevent ſo Fatal an Accident; 

and will likewiſe carry off all 
et ¶ anwboleſom Vapours, Damps, or 
Steams which may proceed from 
Corruption of Air, by Li vc 
tions, or Vapours ariſing 
any Poyſonous Earth, or Mine- 
ral. 


Miner. This Notion of yours 
carries Reaſon and Demonſtrati- 


me wonderfully. But Sic Io not 
your Price too great for theſe 
Engines of yours ? 

F 3 Aber 


on along with it, which pleaſes 


ee between 4 


vam age to my ſel 
of my Aſſertion, I dare under 


| as much Water for Eight pence, 


— 


Author. By what I ſhall offer to 
you, as to my price, I am ſure 
to have you a F riend to me and 
my Engine for ever. For I miiſi 
tell you, that I would never have 
ſent my Engine into the World, 
if it would not raiſe your 2 
ter with more Eaſe and Conve. 
niency to you and your Ser. 
vants, and alſo much Cheaper 
than any other Engine ever uſed 
in your Works , without which 
I could. never ſe any 44 

Kalt byte.” it. And 
ro Convince you of the Truth 


take the Engine ſhall Raiſe * you 


2s will coſt you a ſhilling to Raiſe 
the like with your Old Engine 


in Coal * 00 this one Artick 
l 


bs 
Ire 
nd 
uſt 
ave 
1d, 
2 
VE. 
Yar 
oper 
ſed 
nich 
Ad. 
And 
rath 
der- 
you 
ice 
aiſe 
7106! 
rick 

th 


out of ſuch Great Works, where 
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the Miner will ſave one third 
part of his former Charge. which 
is Thirty three pounds fix ſhil- 
lings and eight pence ſaved out 
of every Hundred pound. A 
brave Eftate gained in one Year 


Three, Six, or it may be Eight 
thouſand pounds per Annum is 
Expended for clearing their Mines 
of Water only, beſides the Charge 
and Repair of Gizs, Engines, Hor- 
ſes,8&c. I hope you will not now 
Account my Engines dear under 


ſuch Conditions as I now offer; 


But if I ſhould with you ſup- 
poſe my. Engine proportionable 
Dear, or as Dear as the En- 
gines you now Uſe for Drawing 
1 Water, which is impoſ- 


e, my Engine will be prefer- 


F4 nable 
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rabel before yours in many re- 
ſpects, inſomuch as mine prevents 
your Damps and the Evil Effect 
of them: And as it will be my 
Intereſt to allo thoſe that 75 
ſet my Engine at Work confide- 
rable 4dwntager ; ſo I hope I 
may aſſure my ſelf of due Incou- 
ragement from the Ingenious, 
who are ever ſtudious to promote 
all Inventions uſeful and benefi- 
cial to the Publick; for they 
muſt conclude, that an Engine 
which for ſome time has daily im- 
| ployed the beſt Artificers to work 
on it, was not to be brought 
forth in one day: And to bring 
it to that Perfection now 
find it, nuſt have coſt me and 
my Friends, not a little Money, 


ro make the Workmen * 
. 


Ordinary Capacity. 


— and tbe. "Ja 


of their Work with chat Cer- 
tainty and ExaQtnelsthey now do. 
And for Working = Engine, 


any Perſon may have his Servant 


taught it, it — to be learnt in 
a very ſhort time by one of an 


Miner. But there are — 
who pretend to do great things 
in the Improvement of Engines 


| » work by Hand or Horſes, the 


Hope and Expectation of which 
has hindred ſome of Uls in our 
Work, ang tired others, ſo as 
to make them out of love with 
all Engines, and almoſt with the 
Trade of Mining. And though 
I wiſh the contrary , I fear this 
may prove ſome hinderance to 
the promoting your Intereſt. 


Alen True, Sir, I own that 


Time 


— — ene, 


_—_—— 
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Time out of Mind there have 
been Mountebanks, and Impo- 
ſtors in all Faculties, who pre- 
tend to Great Things, but do 
perform Nothing effeQually. And 
it would be hard if that ſhould 
be drawn into Conſequence, 
That becauſe ſome are Knaves, 
therefore none are Honeſt: 1 
know the Notions of the Per- 
petual Motion, or Self- moving 
Engine, and many ſuch like 
Whims are — to by De- 
foning Men, and believed by 
Ignorant Ones: But the Ju- 
dicious Man, who conſiders 
the Lame of Motion, knows 
it is an lafallible Rule, That 
whatſoever Matter is to be re- 
moved upward, muſt have a 
Force ſuperiour to the weight to 


be 


is "Tara as. 


be ified -up If ity Mais be | 
required as n as the — of 
the Moving Cauſe; 5 
— leſs Abs th will 
do; if ſwiſter, then the Moving 
Cauſe, as Mens Hands, | Horſes, 
or Dead Weight, then muſt the 
Strength of — Moving Cauſe 
be Increaſed proportionably, or 
no Motion can be produced. 
And the Experience of Ages 
ſhows us this, to be a moſt ſure 
Rule, allowing for Friction, 
which is larger, the more Wheels 
or Parts an Engine conſiſteth of; 
and of Conſequence, the fewer 
Parts or Wheels an Engine con- 
ſiſteth of, the eaſiet it Works: 
90 that by barely looking on a 
Pump, it it has more Parts or 
Wheels then _ Common Crank- 
work, 
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ing, could it be done, eſpecia 


Work „ you may conclude it 
worle ; if a Chain-work. or Tub- 
work the ſame. So that all that 
can be Expected, is to make thoſe 
go Eaſier then they are now 


made to go by Ingenious Work- 


men, expert in making them. 
And "if. you try how ſmall a 
Matter will — Engines, 
when not Loaded with Vater, 

you will find che Friclian ſo 
ſmall, as not worth any —— 
ly the Iub- Gin, whoſe Friction 
increales the leaſt in being Loads 
ed of any; but the -others are 
vaſtly encreaſed by the Leatbers 
of their Suc ker being forced 
broader, and Rubbing with much 
greater Force againſt the Barrel 
they work in, according to the 


Height 


mt 


Miner d the bos. 


— 
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And I hope, wits: it OY 
fidered how far this Engine of 
Mine differs from the bare Pre- 
tenſions of Ignorant or Defegning 
Men; and that any Perſons 
may ſee what my Engine will 
perform, before" they Contract 


hor it; there will be found no 


Ground for the leaſt Suſpicion 
in any Perſon concerned to Im- 


ploꝝ them in Mines - But to the 


contrary, afford us a Generous 
Incouragement, in 'a Buſineſs fo 
conduſive to the Increaſing the 


Mining Trade, and thereby In- 


rich themſelves and the Nation , 
ank Increaſe the King's Revenue. 


I could heartily wiſh all Mi. 


ners, 


oy 


— 
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ners, for their own as well as 
if their Countries Intereſt, were 
4 good Mechanicks, and truly un- 
derſtood the Nature, Uſe, and 
Application of all kinds of Es- 
gines; for I am ſure thoſe that 
| do, will be my beſt Friends, 
| without Expecting that Horſes, 
| or Men, or any other Strength 
| 
| 


8 4 


| can br will do more then what 
Nature and the Laws of Motion 
» has allow'd en 


THE END. 
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